Effect of prior high-intensity exercise on exercise-induced arterial hypoxemia in Thoroughbred horses.
Strenuously exercising horses exhibit arterial hypoxemia and exercise-induced pulmonary hemorrhage (EIPH), the latter resulting from stress failure of pulmonary capillaries. The present study was carried out to examine whether the structural changes in the blood-gas barrier caused by a prior bout of high-intensity short-term exercise capable of inducing EIPH would affect the arterial hypoxemia induced during a successive bout of exercise performed at the same workload. Two sets of experiments, double- and single-exercise-bout experiments, were carried out on seven healthy, sound Thoroughbred horses. Experiments were carried out in random order, 7 days apart. In the double-exercise experiments, horses performed two successive bouts (each lasting 120 s) of galloping at 14 m/s on a 3.5% uphill grade, separated by an interval of 6 min. Exertion at this workload induced arterial hypoxemia within 30 s of the onset of galloping as well as desaturation of Hb, a progressive rise in arterial PCO2, and acidosis as exercise duration increased from 30 to 120 s. In the single-exercise-bout experiments, blood-gas/pH data resembled those from the first run of the double-exercise experiments, and all horses experienced EIPH. Thus, in the double-exercise experiments, before the horses performed the second bout of galloping at 14 m/s on a 3.5% uphill grade, stress failure of pulmonary capillaries had occurred. Although arterial hypoxemia developed during the second run, arterial PO2 values were significantly (P < 0.01) higher than in the first run. Thus prior exercise not only failed to accentuate the severity of arterial hypoxemia, it actually diminished the magnitude of exercise-induced arterial hypoxemia. The decreased severity of exercise-induced arterial hypoxemia in the second run was due to an associated increase in alveolar PO2, as arterial PCO2 was significantly lower than in the first run. Thus our data do not support a role for structural changes in the blood-gas barrier related to the stress failure of pulmonary capillaries in causing the exercise-induced arterial hypoxemia in horses.